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HBTeBCRBBbl& Dy>DtJI M930BOB1 DODy'la&Mbl& OT YCJCOpRTenell, MOHOXpOMSTR'IHbl C TO'I

BOCTJoiO .110 R&CltOnloJCRX DpOil&BTOBo 3To 03Ha'la&T1 'ITO DpR B.H&prRR 'laCTRil1 HSDpRMep, MI00-

8081 paBBOll J(]() MaB 1 0CTaBOBHTh BC& R3 HRX MOlKBO B CDO& Belii9CTB81 COCTSBIISUOlii&M aec-

2 
JtOnloJCO r/CM • npa pem&BHR MBOrRX ~R3R'18CJCRX 3a.llaq R&06XO.IlRMO BbiO&DRTb OCTSHOBKH B 

2 -
raM ( IlpH'I&M TOnlllRJia CDOH raaa MOlK&T co=aBl!HTb R&CKOHbltO Mr/ CM ) 0 B aTOM cnyqae RX 

.llOnlKII8 Bbi6RpaTJo JtaJtaSl-TO CRCT&Ma ynpaBn&IIRHo C aTOll ll&DbiO RCD0Db3YIOTCR p83DH'IRhl9 

Ill 
N8TO.Ilhi1 .BaiipRN&p, a.BTRCOBIIa.ll&BRH R CllRHTRDDS!IlRR B raae • nna OT6opa DO ROBR381lRR 

MOlKBO DpRM&IUITb TORJtR& CllRBTRDDHilROHBhl& C'I&T'IRJCH. 01lR8JtO DpoXO.IlRliiR& H OCT8R8BnRB810-

mR8CH 'laCTHnbl 6y.llyT CRDloBO OTnR'I8TbCH DO H08H3RpyJOlii&ll CllOC06ROCTH TODbKO B TOM Cny

'la91 &enR C ROBH3aQH&ll OT DpoXO.IlHlii&ll 'laCTHilbl Cp8BRRBaTh RORR3allRIO OT OCT8R8BflHB810-

lii&ftCSl 'laCTHDbl B pallOR& TO'IXH1 .llOCTaTO'IRO 6nH3KOll Jt OCTSROBJte. no aTOll DpH'IHHe rrporrop• 

llHOII8nb.BbiA C'I&T'IHK (CO.Il&plKamRll O'l&llb MaDO Belii&CTBa DO cpaBR&HRIO C TOHKHM CllRRTRD

DHilROBIIbiM C'I&T'IHKOM) 1 pacDODOlK&IIIIbiA 
0 

IIpRNO B Ha'lanbiiOM CDO& raaa R He R30DIIpoBaJIHbill 

BHlt8JtRMR neperOpo.llKaMR (IIRTHIIbl& SH&ltTpo.llbl) HDR R30nRpoBaJIHblil .llOCTaTO'IIIO TORKHMR 

~nbraNR OT OCT8nloiiOA MaCChi raaa, .llODlK&II paan&DHTh ppOXO.IlRliiR& H OCTaHaBn&BaJOliiH&CH 

'laCTHDM o'lellb ~JtTRBRo. Taxoll C'I&T'IRK '1Pe3BM'18AIIo yno6e11 TaJCJKe B TOM cny'lae, ecna 

'18CTRilbl RM&IOT ManwA npo6er1 B T8ltOM C'I&T'IHlt& ORR 119 rrornOTHTCH (RarrpHMep, a -'IBC

THnbi). nponopllROIIBnhllblll C'I&T'IRlt MOlK&T o6ecrr&'IHTh Xopomee BMIInHTY.IliiO& paapemeaae H 

MOlK&T pa60T8Tb DpH 3arpyaxax, .llOCTBTO'IIIhlX .llnH IIpOB&.Il&IIRH pana BKCDepRM&IITOB RB rryq

JtaX ycxopaTenell. HcxonH aa BTRX coo6palKeRHA, MM paapa6oTana xoacTpyKIIHJO a accnenosa

nR xapaXT&pHCTRJtR MROroJIRT&BOrO llporrppllHOIISHbiiOro C'I9T'IHJt81 rrp&.llH83R8'1911HOro .llDR OT-

6opa OCTaJIOBOK B CTpRM&piiOA JtaMepe, JlaDODII&IIIIOll He RDH Ne 0 DpH pa6oTe RB rry'IXaX 

aaTOpMOlK&IIIIbiX M930110Bo 

KoHCTpyxnaa c'leT'IRJta 

HaMH 6blno HCDMTaao nsa sapaaaTa KOBCTpyxnaa C'I&T'IHKOB, a aaroTOsneao aecxonhKO 

pa3DR'IRMX SJtaeMnnapo~, oTDR'IaJOmaxca no senR'IRHe pa6oqeA rrnomana. CxeMaTaqecxall 

pa3pe3 O.lliiOro R3 aamax C'I&T'IRKOB R306palK&H Ba pac. Ja. Aaon (J) COCTOHT R3 pR.IlB HH -

XpOMOBbiX HRT&ll ~ 0,} MM, KOTOpble lK&CTKO yKp9DDeRbl M&lK.IlY C&T'IaTbiMR JtaTO.IlaMH ( 2) 

(paawep aqeAxa 2x2 MM, naaMeTp RHTell 0,1 MM). BnocnencTBRH xaTO.IlM nenanach ae ceT-
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'lllTbiMH, a H3 pB/18 HSTBHYTbiX IIRTeft (DOAOOHO lliiOAIIOMy Sll&KTpOAy), PaCCTOBIIH& M&lK.Ily 

K8T0)18MH COCTilBilB&T 20. MM, a paCCTOBIIH& M&JK.Qy 8H0/111b1MH IIBTIIMH - 5 MM, A11011 3838M

nea qepea conpoTHsneaue H DOAKil~'leH KO BXOAY ycHilHT&nB, Kopnyc C'I&T'IBKS-cTexnaHHblll, 

cKneea anoKCHAHbiM ~tneeM, B C'I&T'IHKe, uao6paJKeaaoM aa puc. Ia, co6upa~IIUIA sneK'I'po/1 

HM&Il BbiB0/1 '19p93 BHTapablll H3011SjTOp C 8839Mil9HBbiM OXpllHHbiM KOil&llOM, B Allll&BellmeM 

Mbl oTxaaanuc& oT sTHX ycnoJKaeua, npH'I&M pa6oTa C'leT'IHKa ae yxy11munac&. C'I&T'IHK ao.~e-
2 

9T DllOWilllb - 30 CM 1 'l9p93 KOTop~ MOJK9T JlPOXOABT& DOTOK 'ISC'I'Hllblo TaKSB KOBCTPYKilHB 

o6ecne'IHBaeT npu 6on&moll nnom&AH c'I&T'IHKa ObiCTpblll c6op anexTpoaoa aa aaoAHbl& BHTH 

co acero o6'heMa. C'I&T'IHK caa6JK&H a -HCTO'IHHKOM ( 3). 

BTopoft BapHaHT KOHCTpyKnBH C'I&T'IHK& (puc, Ja) OTnH'IIl&TCB OT nepBOrQ T&M, 'ITO 

BMecro K&TOAHbiX ceToK unu BHTelt ucnon.b3y&'I'CB an~MHBHpoaaaablll naacaa. Tonmuaa naaca

aoaoll Dll&HKH 6 MHKpoB, all~MHHH&Boro DOKpbiTHSI - 0,5 MHKpOHa, fli!&HKil H8Kil9HB81l8C& DpSI-

MO Hll CT9KnllHHbi9 KOil&ll8 0 COCTBBnB~mHe CT&HKH C'19'r'IHK8o C'I&T'IHK caa6JKeB a -HCTO'I-

HBKOM, KOTOpbill MOlK&T DOB0p8'1HB8T&CB H D9p9M9m&T&CSI llO i1H8M9Tpy C'I9T'IHK8o flpH pa6o

T9 C'I&T'IHKa COBM9CTHO CO CTpBM&pBoll KSMepoll 38AHSISI C'r911K8 y C'I9T'IHKil, 9CT9CTBeiiH0 0 

OTCyTCTBOBana. 

XapaKTepucTHKB C'I&T'IHKa, aanonaeaaoro pa3nH'IHbiMH raaaMa 

Hac BBTepecoBanH T8KB9 H8DOI1B9HHH C'I9T'IBKa, DpB KOTOpbiX MOJK9T pa6oTaT& CTpB -

Mepl!aH KaMepa. B CBH3B c aTBM 6&mB accn&AOB&Hbi xapaxTepucTHKB C'I9T'IBKa, aanonaeaao

ro renBeM HllH H&OHOM C MllllbiMH A008BK8MH MeTaBa (DOCKOn&Ky M9T8H CHil&HO YhY'lmll&'r 

/2/ 
pa6oTy C'I9T'IBK8 ) • KpoMe TOrO, HCCI19110BilllBCb CMeca 90% He + 10% Ne B He + 

+l%H 3 , a T8KlK9 H8D011H9HB9 H3 

-2 
flepe11 H8DOilH9HH9M C'I9T'IHK OTKil'IHBilllCB 110 118Bn9HHB 10 MM Hg , DpoMbiBilllCB 

ra30M, COCTSBilHIOWHM OCHOBY H8DOilH9HHB, 38T9M HllDOiliiBilCB 110 )18Bil9HHSI 740 MM Hg , 

11cnonb3y&Mb1& He H Ne OblllH 'oco6olt 'IBCTOTbl'. ToqaocTb A03Hpoaxa npaMeca 6bma 

ae xyJKe 10%. 

nnB HCCil9)10B8HBSI KO~~HilB9HTOB ra30BOrO yCBI19HHB1 llMDilHTYilHOro H Bp9M9HHOrO 

paapemeHBB, a T8KJK9 llllB KllllBOpOBKH B KOHTpOilH CT80HilbHOCTH paOOTbl BO BC9X C'I9T'IB

K8X acnonbaoaanacb nonoaaeable HCTO'IHHKH a -'l&CTBil ( E a • 4,9 Msa), A&Baamux 

3HeprOBbill91l9HH9 B C'I9T'IBK9 OKOilO 300 K3Bo 11MITYilbCbi CO C'I9T'IBK8 ITOilllBilllBCb qepe3 

ycanaTellb YIII-10 aa MHoroxaaanbHbilt aMnnHTYAHhlll aaanaaaTop aMnynbcoa A11-2BB. nony

mapaaa nonyqaamerocB naxa cocTaanBna 8% OT cp&AHelt aMDilHTYAhl HMDyn&coa. Ha pRe. 2 

DOK838Hbl THDB'IHbi9 CD9KTpbi OT a -'lllCTHil DpH p831lB'IJibiX H8DpBlK9JIHSIX Ha C'I9T'IHK9, 

aanonaeaaoM 'IHCTbiM renaeM. nonoJKeaae KaJKAoro 

Halla B 38BHCBMOCTH'OT H8DpHlK9HHB Ha C'I9T'IHK9, 
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Ha pRe. 3-5 npRaeA&Hbl ~axTR'I&cxa xpRBbl& aaBHCHMOCTR xo~~RDB 

ll&HRSI (KrY) OT DpH110lK9HBOro X C'I9T'IHKY BaDpBlK9HRBo KpylKO'IKAMH H ~ 

o603H8'19Hbl TO'IKH, IIOny'leHHbl9 Hll cqeT'IHK9 BTOpoll KORCTpyKilRH ( C KaTe 

poeaHRoro naecaaa), xpecTHX&MR - aa C'I&T'IHKe nepaoll KOHCTPYKilRR (c 

TOn 8MB). flo OCR opnHHilT OTilOJK9H8 SMDilHTYnll CBrHana, DpRB&n&HBSSI KO 

06naCTb R3M9p9HBbiX 8MDilBTYn orp8BH'I9H8 CBR3Y myMAMR YCHilHT&IlB ( -

xy - BCKillK&BR&M ~OpMbl RMilYilbC8 C DpROilRlK&JIR9M K rallrepoBCKOMy pe 

CM8TpRB8~CSI p831lB'IBbl9 JI8DOilJI9HHB, 

1, 'ill c T bill He • nnaT&IlbJIOCTl> ~p011T8 HMDYilbCil 1,2 - 1,3 MKC 

cB no li&DpBJK&BHB 900 a, aaTeM, 6naroAapB yaena'I&HRIO oo'heMaoro aapB 

qaaaeTcB. MaxcaM&IlbHbill curaan oT a -'ISCTRD, KOTOpblll MOlKJIO nony 

aanbaoll o6nacTH, 6naaox K 1 MB, 'ITo cooTaeTcTayeT KrY • BO. PaanB'Il 

BbiX nnB nayx C'I&T'IHKOB OO'bSICBH9TCSI p8311H'IB9M 9MKOCT&II C'I&T'IRKOB. 

II. q B c T bi a Ne • Pa6o'l&9 H8DpSilK9HRe C'I&T'IBKa, JI8DOilJI9HHOro 

'I&M DpB renHeBOM HSDOilH&HRBo npyroe OTilB'IB9 JI&OJIOBOrO HllDOilH&HHB C 

nllBT91lbJIOCTH ~pOHTil BMDyllbC8 ( 1,5 - 2 MKC9K), 'ITO OOYCilOBil&JIO M&Hb 

HOHOB DO cpaBH&HB~ C BOJISMB He • MaxCRMilllbllblll CBrHan a 1,5 ME 

III. 90% He + 10% Ne • 3Ta CM9Cb xapaKT9pR3Y9TCSI O'I&Hb Mil~ 

noll HMDYilbCa, KOTOp851 enBa OTn&llSI&TCSI OT myMOB1 H nllHHHbiM ljlpOIITOM 

IV, 'i H C T bill H3 TaK KaK B aonopone cymecTBy~T O'l&llb HH3KH 

ypoBHH B030YJKn9HHH, a HOHH381lHOHJibill DOT9HilH81l paB&H 13,6 3B, ra30BC 

aaeTC!I npu BbiCOKHX JlaDp!llK&JIHBX aa C'I&T'IHKe. BnaronapR sToMy, a Ta! 

BHlKJIOCTH ROHOB BOnopona, RMDYilbC HM99T KpyTOII ljlpoHT ,.. 0, 7 MKC&X, 

neHbl TOilbKO nO H8DpHlK9HHR 4300 B. 

V. He + 1% H 2 
nnuT&IlbHOCTb ~poHTa - 1 MXCeK. MaKCRMilllbH 

(KfY • 150). ~ 

VI. He + 0,6% cH, nnuT&IlbHOCTb ljlpOHTil - 0,8 MKC&K. MaKCI 

20 MB (KfY ta 1000). nooaBKH MeTaHa 3H8'1HT91lbHO yny'llllll!OT pa6 

He + 1 %CH, 

(KrY .. 1260). 

• nnuTellbHOCTb ~pORTS - 0, 7 MKcex. MaKCHMa~ 

70% He + 30% CH' • BDilOTb no HaDpRlK&HHR 4300 B HRKSKRX H3M 

HMDYilbCa HllR OTKilOH9HHII OT DpODOpllROHilllbHOCTH He H801l!On8110Cb. nne~ 

COCT8BilRil8 0,6 MKC&K, M8KCHM81lbH8R 8MDilHTyna paBHSIIl8Cb 270 MB, 
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HHTSIHyThiX BHTell ( DOAOOHO BBOAIIOMy 9118XTpOlly) • :PaCCTOSIBH8 M8lK.IlY 

T 20. MM, a pacCTOSIBH8 M8lK.Ily HBOllllhiMH HIITSIMH - 5 MM, Aaon aaaeM

eaHe H non:rcn~qea :reo sxony ycxnHTenH, Kopnyc C'I8TqHKa-cTeKnHRRhlll, 

B cqeT'IH:rte, aao6paJKeaaoM aa pBc. Ia, co6Hpa~IIUIII 9li8KTpon 

RTapahlll aaon>ITop c aaaeMneRBhiM oxpBRRhiM Kon&llOM, B llan&ael!meu 

,THX ycnoJKaeHHII, npaqeM pa6oTa C'I8T'III:rr:a ae yxyllmanac&. C'leT'IH:rr: HMe-
2 

, qepea KOTopy~ MoJKeT npoxonxTJ. noTo:rr: 'laC'rHilhl. Taxasr xoacTpy:rci(HH 

nnomana c'leT'IHKa 6hlcTphlll c6op sne:rr:TpoaoB aa aaonahle RHTB 

CH80JK8H a -HCTO'IHHKOM (3), 

KOHCTpyKDHH C'I8T'IBKa (pac, Is) OTnH'Ia8TCB OT nepsoro T8M, 'ITO 

TOK ana aaTeit acnon.b3yeresr an~uaaxposaaahlll naBCaa. Tonma:aa nasca

lpoa, an~MHRReBoro noKphiTHR - 0,8 MRKpoaa. nneH:rr:a aunea:Banac& npa-

Oll&Da, COCTOBIIIIIOWH9 CT8RKH C'I9T'IRII:a, C'19T'IHK CRa6JK8R a -HCTO'I-

eT DOBOpB'IHBaT&CSI H nepeuemaT&Cll UO ARaMeTpy C'18T'IRKa, npa pa6o

'HO co cTpRMepaoft KaMepol! 3aiXRllll CT9RII:a y C'I9T'IHK8, 9CT9CTBeHRO, 

,HCTHKH C'leT'IHII:a, aanonaeaaoro pa3nH'IRhiMB raaaMa 

nR T8KR9 H8DOHH8RHSI C'I8T'IRII:a, UpR II:OTOphiX MOJK9T pa60T8Tb CTpR -

S13H C STHM 61>InH HCCH8AOBaRhl XapaKT9pHCTHII:H C'I8T'IHII:a
1 

H8DOIIII8HIIO

M C MBilblMR AOOBBKaMR M8TBRa ( liOCII:On&Ky MaTaS CRHbHO yiJyqmaeT 

• KpoMe Taro, Hccnenosanacl> CMecH 90% He + 10% Ne 

onaeaae H~ 

-2 

H He + 

H9M C'I9T'IHK OTKa'IHBallCH AO AaBII9HHII 10 MM Hg , DpoMbiBBIICSI 

OCHOBy HaDOIIH811Hll0 38T9M HBDOIIHSIIICll AO ABBII9RRII 740 MM Hg , 

Ne Ol>InH •oco6oll 'IHCTOThl", ToqaocT& noaHpOBKH npaMeca Ol>Ina 

HR Ko~¢RnaeaToB raaosoro ycHneaRR, aMnnaTynaoro a apeMeaaoro 

AHSI KBHROpOBKH H KORTpOIIII CTaOHnbiiOCTH pBOOThl BO BC9X C'I9T'IH

OIIOIIH9Bbi8 HCTO'IRHKH a -'laCTRI( ( E a - 4,9 Mas), ABBBBWHX 

'18T'IHKe OKOHO 300 K9B, J1MDYilbChl CO C'I8T'IRKa DOABBallHCb qepea 

MHOrOKBHBHbHbiii BMDHHTYAHhlll aaanRr.aTop RMnynhCOB AJ1-256, nony

SI DHKa COCTBBIIRna 8% OT cpenael! BMDIIRTyAhl RMDyn&COB, Ha pRe, 2 

D8KTpbi OT a -'laCTHD DpH p83HR'IHl>IX H8DpliJK8RHSIX 88 C'I8T'IRKe, 

renHeM, nonoJKeaae KBJKAOro 

OT H8DpSIJK9HRII HB C'I9T'IHK9, 

4 
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a -naxa onpenenReT aMnnaTyny car-
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Ha pBc, 3-5 npxseneahl ¢a:rr:TB'Iecxa: KpRBhle aaBHCBMOCTB xo~¢HnRexTa raaoaoro ycH

neHBR ( KrY) oT npHnoJKeHaoro x cqaT'IRKY Hanp>~JKeHRR. KpyJKOq:rr:aua a: Tpeyron&aHKaMH 

o6o3Ra'I8Rhl TO'IKH, nony'I8HHhl9 118 C'I8T'IHK9 BTopoll KORCTpyKDRH ( C :rr:aTonaMH H3 BniOMHBR• 

pOBaHROro nascasa), Kp9CTHKaMH - HB C'I8T'IHK9 nepBOII KORCTpyKDRR ( C DpOBOIIO'IHhiMII Jta

TOnaMH) ,' no OCR opnaHaT OTIIOJK9Ha aMUIIHTyAa CHrllana, npaseneaaag KO BXony yCHIIHT811ll, 

06nBCTb H3Mep9RBhiX aMUIIRTyn orpaRH'I9Ra CHH3Y myMaMH yCRIIBT91111 ( - 100 MKB), a CBep

Xy - HCK8JK8RH8M ¢opMhl HMttyllbCa C npB611HJK8JIH8M K rallrepOBCKOMY p9JKHMy, llanee pac

CMaTpB:Ba~Cll paanH'IRhle aanonaeaaR, 

1. 'ia c T bl II He • JlnHT9HbHOCTI> ¢po11T8 HMUyllbCB 1,2 - 1,3 MKC8K, Oaa COXpaBSI9T-

CR no aanpRJKeRHR 900 a, aaTeM, 6naronap11 ysenaqeaR~ o6'beMaoro aap>1na y aaona, ysenH-

qasaeTc>l. Ma:rccHMan&Rl>rll caraan oT a -'laCTHD, KOTOphlll MOlKHO DOtty'IBTJ. B DpODOpi(HO-

aan&aoll o6nacTH, 6naao1t x I MB, 'ITo cooTBeTcTsyeT KrY • 50. :PaanR'IHe renaesbiX xpa

BhiX nn>~ nsyx cqeT'IRJtoB ofi'I>RcaaeTcR paana'IHaM eMxocTell cqeT'IHKOB, 

11. q a: c T bill Ne • Pa6oqee aanpRJKeaRe C'I8T'IRKa, aanonaeaaoro aeoHoM, Mea:e.me, 

'19M UpH renH8BOM aaDOIIR8RHH, Jlpyroe OTHR'IR9 1180110BOrO H8DOIIR9HHH COCTOHT B OOilbW811 

nnHT9HbHOCTH ¢poRTS HMDyn&CB (1,5 2 MKCaK), 'ITO ofiyCHOBD9HO M8HbW9l! nonBHlKHOCTb~ 

MaitCHMan&Rhlll CHraan • 1,5 MB (KrY .., 15), HOROB DO Cp8BR9RH~ C HOIIBMH He 

Ill. 00% He + 10% Ne , 3Ta CM9Cb X8p8KT8pH3y8TCR 0'19Hb M8H8HbKOll BMDIIHTy-

AOil HMDYHbCB, KOTOpBll enBa OTn8Hli9TCll OT myMOB, H AIIHHRl>IM <jlpORTOM ( 2-3 MKC9K), 

IV. 'iHCTbiii H2 TaK xax B sonopone cymecTBy~T oqea& RH3KHe MonexynRpal>re 

ypoBaH aoa6yJKneaHH, a H<ti!HaanaoRRl>rll noTeBnHan paaea 13,6 sa, raaosoe ycHneaue aa'IH

RaeTcH npa Bl>ICOKHX aanpRlKeRHHX Ra C'I9T'IRKe. BnaronapR sToMy, a TBKJKe 6on&moi! non

BHlKROCTH HOROB BOnopona, HMDyHbC HM99T KPYTOil ¢pORT "" 0, 7 MKC9It, J1aMepeRHll DpOH3B8-

neRbl TODbKO no H8DplllK9HHll 4300 B, 

V. He + I% H
2 

• llnuTen&aocT& ¢poaTa - 1 MitCeK. MaKCHMan&Bhlil car Ran • 3MB 

(KrY • 150). " 
VI. He + 0,5% CH4 llnaTenbROCTb ¢poRTa - 0,8 MKcex. MaKCHMan&Rl>III ·car Ran 

2Q MB (KrY ,. 1000), JlofiaBKH MeTaaa 3R8'1HT9Hbll0 ynyqma~T pa60TY C'I9T'IHK8, 

He + 1 %CH 4 

(KrY • 1250). 

• llnaTenbHOCTb ¢poRTa ~ 0, 7 MKCeK, MaKCHMan&Bl>III caraan oi 25MB 

70% He + 30% CH 4 , BnnoTb no H8UpHJK9BHll 4300 B HHKaKHX H3M8118RHII B ¢opM8 

aMnyn&ca HnH OTKnoaeaall oT nponopnHoaan&aocTH Re Ra6n~nanoc&, llnaTen&ROCTb ¢poaTa 

COCTBBnHna 0,6 MKC9K 0 M8KCHManbll8ll BMDHHTyna p8BRIIII8Cb 270 MB, 
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VII. Ne + 1% CH4 • Tax JK&, JCax B Cll)"'lae rem~a, Be6om.ma.11 .Qo6asxa M&Ta!la It 

II&OBy 3JiaqBT8nbBO ynyqmaeT pai50TY C'l8TqKIC8, nnaT&IIbiiOCTb ~pOIITa BMnynbCa COCTaBn.llna 

~ 0,7 Mxcex a se MesBnae& .110 1800 B. MaJCCRMan&sas aMnnaTyAa carsana passBnac& 

120 MB (KfY 1200). 

TaiCHM o6pa30M0 B 3aBRCRMOCTB OT ICOHII8RTp~BR AOI5aBOK M8TaRa aMIIIIRTy.Qa CRrllana 

OT a -qaCTBll Ba BXO.Qe yCRIIRT8II.II II8lKRT B llpe.QenaX 20 - 300 MB, 3s:eprOBhl.Q81I8HR8 B 

2 
C'l8T'1Rit& OT ~ -M830HOB C OCTaTO'IRHMR npo15eraMB 4-10 Mr/cN (T81CR8 M830BH OCT8-

HaBIIRB81IRCh B samell CTpRMepsoll lt8N8p8 ) B J5 pas M8Hb~e, '18M OT a -'laCTRll, R 

COCTaBII118T 20 lt&B, a aNDIIRTY.Qa CRrsana II&lKRT COOTB&TCTB8HHO B npe.Qenax 1 ~ 20 MB, 

3aBRCBNOCTb aNnnRTyAH RMnyii&Ca OT N8CTa 1IpoXOlK.Q8HR.II 'lacTRIIH 

B C'l8TqJilt8 BTOpoll ltOHCTpyxliBR 6HIIO BCCII&.QOBaHO BIIRIIRR& Kpa&BHX ~&ltTOB s:a aMD-

IIRTyAy CRrHana, 'ITO AOCTRr8nOCb II&p&Mem&BR8M a -RCTO'IHBita no AB8MeTpy, H3Mepe-

RRR 15unR npo.Qenas:~>I xa cqeTquxe, H8nons:ess:oM renueM c 2% -oil npaMec&IO MaTas:a, Oxa

aanoc&, 'ITO 38 C'l&T Kpa&BHX ~~&ltTOB aMDIIRTY.Q8 IIa.Qa&T Ha 8,0% IIpH y.Qaii&BRB OT Kpag 

C'l&Tqulta 118 IIOIIOBHHy pacCTOHHBII M&JK.Qy JtaTO.QaMR (T,a, B s:am&N cnyqae DpB ynaiieRBB 

Ha 1 CM), B npenenax 6%-oll TO'IHOCTB H8 o15s:apylK&HO nepBOAB'l&Citoro R3M8H8HR.II 8MIIIIR

TYAbl B 38BHCRMOCTR OT IIOIIOlK&HRH Tp881tTOpBB '18CTRilbl OTHOCBT&IIbHO 8HO.QHHX BRTell, Pe-

3YIIbT8Tbl llp8ACT8BII&Hbl H8 pRC, 6, 

CTa6an&HOCTb p860Tbl 

CqeT'IHK, aanonueaaull 6n8ropoAHHM r83oM, B&CbMa qyscTBRTanes x ManellmHM aar

paaseaaRM. C yB&IIR'l&HH&M KOIIH'l8CTB8 1IpBM8CR ll8A88T SMIIIIHTy.Qa HMIIY1IbC8 IIpB .QSHHOM 

H81IpRJK8HBH HS C'l8T'IRK8 R paCT&T B81IH'IBH8 'KpBTH'l&CKoro HSIIp.lllK8HR.II' 0 IIpH ltOTOpOM 

1IpORCXO.QRT HCKSlK&HHe ~OpMbl HMIIYIIbC8, HaB&CTHo, 'ITO r83H0 OKIIIO/lHpOB8HHH8 H8 M8T81I

IIR'18CKHX IIOB8pXBOCT.IIX0 RHT&HCHBHO Bbl/l&IIBIOTCB IIpH 91I81tTpR'l8CitOM p83PBil8 B C'l8T'IHK8, 

06bl'IHO IIpHM8HB8Mbiii lliiB STOll ll&IIH OTJKHr B CB.II3H C OC06&HHOCTBMH KOHCTpyKilRH Hame

ro C'l8T'IRK8 6blii H81IpR8MII&M, floaTOMy npoli&.Qyp8 O'IHCTKR 38KIIIO'l81I8Cb B IIpOIIYCK8HBR 

qepea C'l&T'IRK B p&JKRMe CSMOCTOBT&IIbHOro pa3pB.Q8 (TOK 2-3 M8) OOIIbWOro 38pHil8 (no

pRilK8 coTes Kynou) c nocnenylOWRM nepenons:euaeM, HaMeHeHRB B pa6oTe cqeT'IHKa KOHT

ponupoB81IRCb 110 R3M8H8HHIO KpHTR'l&CKorO H81IpBlK8HHB, flocne nep&IIOIIH&HH.II C'l&T'lHKa 

ltpRTH'l8CK08 B81IpRlK8HR8 pOCIIO 38 C'l&T OTralKRBSHRB C T8'18BH8M Bp&M&BH 3B8'1RT81IbHO 

M&llii&HH&&, 
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Pa6oTa c'l&T'IRKa npu 150IIbWBX aarpyaJCax 

flpe.Q81IbH8R aarpyaJCa C'I8T'IRRA orpaBR'l&IIA DO .QBYM IIpB'IRIIAM: so

moll ROHB3AIIRB B C'I8TqJilt8 BI51IR3R aHOila B03RRit88T OI5'&8MIIblll 3apR.Q, ICO 

raaoaoe ycRneoe, a, ao-sTOpux, npoacxonuT s:anoJKes:ue BMDynJ.cos, BJIB 

rpy3KR R3Y'l81IOCb C IIOMOmhlO y ~ RCTO'IBRICA 81tTBBHOCTbJO 0, 1 ICIOpR, } 

rpyaJCa, ICOTopyiO y.QaiiOCb IIOII)"'IRTb OT STOro RCTO'IBRICA, COOTB&TCTBy&T ' 

5 -1 
Meaos:os c BMnyllhcBoll BBT&HCHBHOCTI>IO IO celt • CpaBHBBanRc& aMnnR1 

a -'laCTRII DpR OI5Dyq8BRR C'l8T'IRK8 y -BCTO'IIIBKOM R B OTCyTCTBB4 

flpB &TOM CN8W8BRII M81tCBMyMa a -cD&KTpa ( T,e, B3M8H8HRH KO~Ril 

ycunena) B npe.Qenax 5%-oll oma15xa s:e uatllliO.Qanoc&, Bool5me Ms:oroaaT• 

RHII C'l&T'IRit .QOIIlK&H BHil&pJKRBaTb 6on&myl0 aarpyaJCy, '18M C'l&T'IBK C O.Q 

6naronap.11 pacnpeneneHRIO o6b&Ms:oro ~ap.11.11a no 6ollbmell nnomana. 

B p83YIII>T8T8 s:anoJK&HR.II llBYX RMIIyiibCOB OT 6HCTpHX qaCTRII Ha Bbl: 

NOlKeT IIO.IIBRTbCR BMIIyn&c, aMDIIRTy.Qa ltOToporo cOOTB8TCTBy&T OCTaRoBIC8 

ensnomeMcR MRmallhlO, sa C'laT'IRKoM. TaJColl RMnyn&c nona.QaeT B oxllo 

OTB8TCTBYIOW88 oCTSBoBKaM '18CTRII I! MBW&HR, R C03.Q88T IIOlKHHII aanycJ 

p8liBR oCTas:osox, CooTBaTcTBylOmae pacqeTH noxaaHBAIOT, 'ITo npu RMnyn~ 

5 -1 -6 
HOCTR noTOxa Meaos:os IO celt a npa r • 10 cex ( r -.QnuTenbH 

BHXo.Qe yCRIIRT&mt) 'IRCIIO IIOlKHbiX aanycKOB CRCT&MH perRCTp8liRR oCTSHof 

oT 'IBCII8 RCTBBHbiX npH COoTHoW&BRR OCTSB8BIIHB810WRXCII B MRW&BR '18CTRI 

1 : 1000, 

3Pf&KTRBHoCTh OTI5opa OCT8HOBOK 

Bnaro.QapR ~IIIOKTy~R.IIM RoHR381lRR R 1IpR6opHHM ~IIIOKTyanRRM, HMII) 

BylOmRe oCTSHSBIIRBalOWRM<j,R M830HSM H, CII8/lOB8T81IbH00 01Ip8.Q81I8HHHM ItS 

pa, 6y.QyT nona.QaTh u 11 cocenuue xauanbi, Ecnu nponopnaos:an&Hblll cqe'J'qJ 

ICRII', 'ITO pacnpa.Q&II8HR8 faycca .QII.II RoHR38liROBBHX IIOT&ph B C'l8T'IRK8 .QJ 

p8.Q81I8HHoll asepraell nep&XOAHT B pacnpenenesue nas.Qay, To cTSBOBSITCII 

6oiihWR& ~IIIOI[TyallHR ROHB381lHB H 'IHCIIO IIOJKBHX 38DYCKOB CHCTQMH perRC 

onpe.QensteTCII B KoB&'IBOM C'leTe ~pMoll KPBBOII nasnay. 3To npHBO.QRT K 

BY OCTSHOBKy IIoiiBII.II&TCst H8CKOIIhKO IIOlKHbiX 381IYCKOB (npR CooTHoW&HHR 4 

CR B MRWQBR 'ISCTHll K IIpOXO/lHWRM 1:1000), B 9TOM cnyqae MOlKHo RciiOnl 

IIOpliROHanhRbiX C'l8T'IRK80 BltiiiO'l9HHblX HS COBIIS.Q&HB&, TOr.Qa B&postTHOCTR 

peMJIOJKSIOTCst R TaltRM o6p830M Bo3MOJKBOCTh IIOJKHOro 381IYC1t8 p83KO 110.118 

nepe.Q MRW9Bhl0 38 C'l9T BTOpOrO C'l9T'IHK8 1IpR68BIISI8TC.II IIBWb BH'ITOlKBoe 

semecTBa 11 reoMeTpRst no'ITR se yxy.QmaeTcst, 
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• Tax ll<&, xax • cnyqae rei'.BH, se!So~momas no!Sasxa M&Tasa x 

iyqmaeT pa6oTy cqeT'IIIlta • .nniT&nbBOCTb cjlpoaTa BMnyn~oea coc'l'asmma 

aanaCb no lBOO e. MaxcsMan~osaa aMnnaTyAa csrsana paeasnac1o 

B 3 aBBCBMOCTB OT JCOHA8HTpBUHB AO!SBBOJC M&Taaa aMilnBTylla caraana 

oAe ycanaTena neli<BT B npeAenax 20 - 300 MB. 3aeprOBMJleneaBe s 

·30HOB C OCTaTO'IHhiMB npo!SeraMB 4-10 Mr/ C)l_2 (TUBe M830Hhl OCT8-

CTpBMepaoil KaMepe ) B 15 pa3 MeHbW81 '18M OT a -'laCTBil1 H 

aMnnsTyAa caraana neli<BT cooTeeTCTseaso B npenenax 1 .;. 20 MB. 

aMIIIIBTYilbl HMnyllbCa OT NecTa npoXOll<ll9HBSI 'laCTBilhl 

11 xoacTpyxABH 6wno accnenosaao snasaae xpaes&~x acjlcjlexTOB sa aMn-

.ocTaranocb nepeMemeHBeM a -HCTO'IBBKa no ABaMeTpy. H3Mepe-

a cqeTqgxe, aanonsesaoM renaeM c 2% -oil npaMec&IO MeTasa. Oxa

paeebiX acjlcjlexTos aMnnsTylla na~~:aeT aa 80% npB y~~:aneBHII oT xpaa 

paCCTOSIHHSI M9ll<llY K8TOA8MB ( T.e. B RameN cnyqae npll yAaneBIIII 

5%-oil TO'IHOCTB He o!Ssapyli<&HO nepBOilB'I8CKOf'O B3N8B8HBSI aMnnH-

•T 110110li<9RHSI TpaeKTOpBH 'laCTHilbl OTROCBT&nbRO aaollHhiX HBT&ilo Pe

,[ aa pac, 6. 

CTa6HnbHOCTb pa6oTbl 

RHblll 6naropOAHblM f'830M 1 B9CbMa 'IYBCTBHT9119H 1C ManeiiWBM 38f'-

H9M KOnH'I9CTB8 llpHM8CB naA89T BMIInHTYila HMnyllbCa llpH llBRHOM 

9 B paCT9T BenH'IBH8 'KpBTB'I9CJCOf'O H811pHli<8HHH' 1 llpH lCOTOpOM 

cjlopMbi HMnyn&ca. HaaecTao, 'ITO raab!, oxniOABposaaabie aa M&Tan

' HHT9HCHBHO Bblll91lSIIOTCSI npH Sll9KTpB'I9CKOM pa3pS11l9 B C'I9T'IHJC8o 

llllSI 9TOI! A91lH OTli<Hf' B CBSI3B C OC069HHOCTSIMB KOHCTpyKilBB H8W8-

9MII9Mo lJ09T0My nponenypa O'IHCTKH 38Kill0'181l8Cb B nponyCK8HBB 

e caMocTOSITen&aoro paap>~na (Tox 2-8 Ma) 6on&moro 3apgna (no

nocnenyJOWHM nepenonaeaaeM. H3MeHeHBSI B pa6oTe C'leT'IBKa xoaT

eHHJO KpHTH'I9CKOf'O RBIIpSili<9HHSio lJocne nepenonaeHHSI C'I9T'IBKa 

e pocno 38 C'19T OTf'Sli<HBSHBSI C T9'19HB9M Bp9M9RH 3HS'IHT911bHO 
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Pa!SoTa cqeT'IIIKa np11 !Sollbmax 3arpy3xax 

llpenen~oaaH 3arpy3xa cqenaxa orpaoqeaa no nsyM Bpii'IBBaM: so-nepBbix, npa !Sonb

moil BOBB38UII s c;:qenaxe s!Snw3a aaona soaaBJta&T o!S'h&MH&Iil aapan, KoTopb!il yMea~omaeT 

raaosoe ycaneue, a, BO-BTOPhiX, npoacxonBT aanoli<&Bae aMnyn~ocos. BnuHoe BOHBb!il 3a-

rpy3KB Hayqanocb c noMOlllbJO y ~ aCTO'IRHJCa BKTBilHOCTbJO 0,1 JC!Opll. MaxcsManbBBH 3a-

rpy3JC81 KOTOpyiO ynanOCb IIOIJY'IIITb OT STOf'O BCTOqQJ:e1 COOTB9TCTByeT 38f'py3K9 B nyqxe 

6 -1 
M930HOil C BMilynbCBOil BHTeJICBBJIOCTbiO 10 C&JC • Cp8BRHB8nBCb aMnnBTYilllbl9 Cll9KTpbl OT 

II - '18CTBil npa O!SnyqeRHB C'I9T'IBK8 y -BCTOqJIBJCOM B B OTCYTCTBB8 y -BCTO'IHHK8o 

lJps &TOM CM8!ll9RHH MaJCCBMyMB a -cneETpa ( 'l'.e. B3M&JI&HBH EoacjlcjlBAHeaTa ra3osoro 

ycaneRBH) s npenenax 8%-ol! om116xB ae aafiltJOilanoc~o. Bool5me MaoroaaTesoil nponopAHosanb

Rhlil cqeTqx[[ llOnll<eH Bb!ll9pli<BB8Tb !SOnbmyJO 3arpy3JCY1 '18M C'I9T'IBJC C OllJIOil aHOilHOI! SBTbl01 

!SnaronapH pacnpeneneas10 o6'h9MBoro ~apHila no 6on~omel! nnomallB. 

B pe3yllbTaTe aanoll<eHBH nsyx BMnyn~ocos oT 6b!CTpb!X qacTan aa BbiXone ycunHTenH 

MOlKeT DOliiBBTbCH JIMIIynbC1 aMDnBTyna I[OTOpof'O COOTB8TCTByeT OCTSHOBJCB '18CTBilhl B f'839 1 

smnaJOmeMCH MHmeabiO, 3a cqeT'IUOM. Taxol! BMnyn~oc nonanaeT s OKHO auanH3aTopa,co

OTBeTcTBY'JO!llee OCTSHOBEaM '18CTBil B MBW911111 B coanaeT nOli<Hb!l! 38DYCK CBCT8Mbl p9f'JICT

p811HII OCT8HOBOKo COOTB9TCTBYIO!llll9 paC'I9Tbl IIOK83b!B8IOT1 'ITO DpB HMDynbCHOI! BST9HCBB-

6 -1 -6 
HOCTH DOTOJC8 M830BOB 10 Celt H llpB r • 10 C8K ( r -nnaTenbHOCTb HMnynbC8 sa 

Bb!XOil8 yCHnHTena) 'IHCno nOli<Hb!X 3allyCKOB CBCT8Mbl p9f'HCTp81lBH OCTSHOBOJC COCT8BnH8T 8% 

OT 'IBCna BCTBHRb!X DpB COOTROW9HJIII OCTaBaBnHBa!OmHXCSI B MBW9RB 'IBCTBil K npoXOilSilllBM 

1 : 1000. 

3¢texTHBHOCTb 0Tf5opa OCTaROBOK 

BnaronapSI cjlnJOETyaABSIM HOHB3allBB 11 npaoopab!M cjlnJOxTyaAHSIM, uMnynbcb!, cooTBeTcT

ByJOmae ocTaaasnHBaJOmHMCSI Me3oaaM a, cnenoeaTen&ao, ogpeneneaab!M xaaanaM aaanu3aTo

pa, oynyT nonanaT& a s cocenBue s:aaanbi. Ecna nponopAHoaan&ab!l! cqeT'IHK aacTon&xo •TOs

xail', 'ITO pacnpenenesae raycca lln>l aoaa3allBOBHb!X noTep& s cqeT'IBKe nna 'laCTBilbi c on

penenesaoA aaeprHel! nepeXOilHT B pacnpenenesue Raanay, TO CTllHOBSITCSI B03MOli<Hb!MB 0'19Hb 

OOnblllH8 cjlniOS:Tya!lHB HOHB38AHB B 'IBCnO IIOli<Hb!X aanyCEOB CHCT9Mbl perHCTp8AHII OCTSHOBOK 

onpenenSI&TCH B KOJI9'1JIOM C'I9T9 cjlopMOil KpHBOI! RaSil8Yo 3TO llpiiBOilBT K TOMy, 'ITO Ha Oil

By OCT8SOBKY IIOSIBilH9TCSI H9CK01lbKO nOli<RbiX 3aDyCKOB (npu COOTSOW&SBB OCTaHaBnHB810WHX

CSI B MameaH qacTBil K npoxoAH!llHM 1:1000). B 9TOM cny'lae MO>KHO ucnonb3oBaTb nsa npo

nopnaoaan&HbiX cqeT'IBKa, exnJO'I&HHbiX sa cosnaneaae, Torna eepoaTsocTH cjlnJOKTyaAHII ne

peMBO>KaJOTCH 11 TaKRM oopaaoM B03MO>KBOCTb no>KHoro 3anycxa pe3xo nonasn>~eTca. llp~ aToM 

nepen MHmea&JO aa cqeT BToporo cq&T'IHKa npaoasnaeTca nHmb BH'ITO>Kaoe xonaqecTBo 

semecTsa a reoM&TpBSI noqTB se yxynmaeTCSI. 
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KpoMe Toro, rrpennapaTen&HMA oT5op MenneHHMX ~acTB~ uo•aT npoaanonBTb c~BHTBnnH

naoHHhiA C~9T'IIfK C TOifKHM CllHHTBJIJISITOpOMo 

llna nponopllBOHSJibHhlX C~9T'IHK8 ODHCSHHOA KOHCTpyB~BB, BKJIIO'I9HHM9 HS COBD4A9-

HH9, HCDOJib3YIOTCSI AJISI OT6opa p. - B 7r - M930HOB, OCT4R8BJIJIB8.101llBXC!l B raae CTpBM9p-

uoi! xaMephl, noMemeHHol! a M930HRMA ny'IOK canxponaxnoTpoaa OIHIH. 

n a T e p a T y p a 

I. L. Auerbach, R. Esterling, R.Hill, D.Jenlr.ins, J.Lach, N.Lipman. Phys. Rev. Lett.,lL 23 (1963) · 

2. B. Bexcnep, n. fpomea, E. Hcaen. HoHH3allBORRhl9 MeTOAhl accne,llOBSHBSI aany~eRall, 
rHTTn, 1950, cTp. 182. 
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Pyxonac& nocTynana B aanaTen&cxall oTnen 

7 anpeJIH 1966 r. 
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a G 

Pac. 1. CxeMaTaqecxall paapea cqeT~xoa: 1-aaoA, 2-xaTOAM, 3- a -1 

a) CqeT'IHK c npOBOJIO'IHhlMB KaTOAaMa. 15) c~eT'IHK c KaTOABMI 

saanoro naacaaa. 

100 

80 ~ 

60 ~ 

ItO I 

20 

Pac. 2. 

N 

I 1 
V=6608 

, .. 
t 
:, 

I :::I 

fOO 120 t+o 160 180 200 
/(!KQHQ.I. 

a -cD9KTphl1 CHSIThl9 C DOMOlllbiO C'I9T~Ka, H8DOJIH9HHOrO 'IH< 

DpH p83JIH'IHhlX H8DpSIJK9HHSIX HS C'I9T'IBKe. 
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unapHT9JibHhlA OT60p M9UJI9HHhlX ~aCTHn M0*8T DpOH3BOIIHTb CnHHTHJIJIH

C TOHKHM cnHHTHnnBTOpOM. 

UHOHSJibHblX C~9T'IHK8 OITHCSHHOA KOHCTpyKil,IIH, BKJII0~9HHhl9 HS COBD&ll9-

ll UJISI OT00p8 I" - H 1T - U930HOB, OCTaHaBJIHI!IaiO!IlHXCH B I"a39 CTpHMep-

emei!HOA B M930HIIhlA ny'IOK CHHXpOUHKJIOTpOH/1 OJ-!]111. 

n • T e p a T y p a 

terling, R.llill, D.Jenkino, J.Lach, N.Lipman. Phyo. Rev. Lett.,lJ.. 23 (1968). 

• rpomeB, B. Hcaen. 11oHH3aUHOIIHbl9 M9TO!Ihl HccnenoBaHHll H3ny~eHHA, 

1950, CTp, 182, 

PyxonHcb nocTynHna B li3AaT9nbCKHA OT!Ien 

7 anpen11 1966 r. 

8 

• 

a 5 

Pxc. 1. CxeMaTH'I9CKHA paapea c~eT~Kos: 1-aHOII, 2-xaTOIIW, 3- a -HCTO'IHHK. 

a) C~eT~HK C DpOBOJIO'IHblMH KaTOAaMH, 6) C~eT'IHK C KaTO!IaMH H3 aJIIOMHHHpo
BaHHOI"O JiaBCaHa, 

PHc. 2. 

N 
100 

80 

60 t I~ 
t 

V=6606 

;, 

ItO 1 I~ 

20 

LL 
20 60 80 fOO f20 t+o 160 180 200 

KtKaHana 

a -cD9KTpb!0 CHIITbi9 C ITOMOIIlbiO C'I9T~Ka1 HaiTOJIII911110I"O ~IICThlM I"9JIH9M
0 

npH pa3JIH~Hb!X Hallp.lllK9HH.IIX Ha C~9T~HK9. 
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Pac. S. 3aBHCHMOCT& IIMDnHTYllbl caraana oT aanplllKeHHll aa c'leT'II!Ke npH paanH'IHhiX 

aanonaeHHliX. KpylKO'IKSMH H Tpeyron&HHK8MH o6oaaa'leHbl TO'IKH, nony'leHHhie 

HS C'leT'IHKe BTOpoft KOHCTpyKnHR (c K8TOJl8MH H3 8Jl~MHHHpOB8HHOro Jl8BC8H8), 

KpeCTHK8MH - H8 C'leT'IHKe nepBOft KOHCTpyxnHH ( C DpOBOnO'IHblMH K8T0Jl8MH). 

t{HCnOM MHKpOCeKyH.ll 0003H8'1eHa .llllHTen&HOCT& 4JpOHT8 HMDyn&ea B COOTBeT

CTBYIOIUHX TO'IK8X, 
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Pac. 4. 3eacBMOCT& aMniiiiTYll&I .curaana oT aanplllKe.llu 11a c~ 

C puc, 8 nepeaece.II&I B COOTBeTCTBYJOUleM M8CWT8l5e Jl 

' II{M6} 

Bble, COOTBeTCTBYJO_UlHe 118DOnlleiiB~ He H Ne , 

70~ He+J 

// 
// 
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41 l-21110 
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qf 

Pac. 5. 3asacaMocT& aMnnBTYJl&I caraana oT aanpHlKeaae aa c'le 
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He He 

I' ' ' r ' ' ' 1' '· ' ' V{6) 

CTb AMnnHTynw curaana oT aanpa~eaua aa cqeTquKe npu pa3nuqawx 
auax. Kpy~oqKaMH H Tpeyron&BHK&MH ot5o3aaqea&I ToqKu, nonyqeHHbie 
qUKe BTOpOft KOHCTpyKnHH (c K8TOn&MH B3 80~MHHBpOB8HHOro 08BC8H8) 1 
MH - aa cqeTqaKe nepBoft KOHCTpyKnuu ( c npoBonoqawMH KaTonaMu). 

MHKpOC9KYH.ll Ot503H&qeaa .llnHT9nbHOCTb <iJpoHT8 HMDynbC8 B COOTB9T
X TO'IK8X. 
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Puc. 4. 3uucuMocTh aMnnuTynw .curaana oT aanpa~eau aa cqeTque. 

fi(M6} 

C pBCo 8 nepeaec&Bhl B COOTB9TCTBYJ01119M M8CWTat5e nse KpH-
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Puc. 5. 3aBHCHMOCTh aMnnHTynbi curaana oT aanpa)[(9HRe aa cqeTque. 
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